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(54) PRODUCTION OF TYPE X METAL-FREE PHTHALOCYANINE 

(57)Abstract: 

PURPOSE: To produce a type X metal-free phthalocyanine which gives a coated member 
consisting of a support and a coating layer of, e.g. an electrophotographic photoreceptor having 
excellent characteristics and which gives a coating fluid used for producing the coated member 
and excellent in storage stability. 

CONSTITUTION: In this process for producing a type X metal-free phthalocyanine by dry 
milling an cc-form metal-free phthalocyanine in a ball mill to transform to the type X crystal 
form, the dry milling is performed for more than twice the length of time from the initiation of 
dry milling to the saturation of the crystalline transition to the type X metal-free 
phthalocyanine to effect the production thereof. The extent of progress of the crystalline 
transition can be judged by sampling the powder with the elapse of time for observation of, e.g. 
the X-ray diffraction pattern and the infrared spectrum. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



tClaim(s)] 

[Claim 1]ln a manufacturing method of X type non-metal phthalocyanines which consist of 
carrying out crystal form transition of the alpha type non-metal phthalocyanines by ball mill dry 
grinding processing, A manufacturing method of X type non-metal phthalocyanines performing 
ball mill dry grinding processing [ total time which exceeds the twice of time of a time of crystal 
transition from a time of starting ball mill dry grinding processing of alpha type non-metal 
phthalocyanines to X type non-metal phthalocyanines reaching saturation ]. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of the X type non- 
metal phthalocyanines which were excellent in the characteristic at the time of using it, for 
example for application members, such as an electro photography photo conductor, and were 
excellent in the long term storage stability of the various coating liquid for application member 
manufacture in more detail about the manufacturing method of X type non-metal 
phthalocyanines. 

[0002]The X type non-metal phthalocyanines which cover a near-infrared region from a light 
region, and show high photosensitivity, It can use effectively as a photoactive substance in the 
optoelectric transducer using a photoelectric conversion operation of a substance, for example, 
a solar cell, a photosensor, an optical switching element, an electro photography photo 
conductor, etc.. and is inquiring briskly as photosensitive paints for electro photography photo 
conductors especially in recent years. 
[0003] 

[Description of the Prior Art]In the various optoelectric-transducer division electro photography 
photo conductors which use a photoelectric conversion substance, although mineral matter, 
such as Se, Se/Te, Se/As, CdS, Si, and ZnO, was used conventionally, There is nothing that 
may fully be satisfied in respect of the size of a sensitization wavelength band, safety, 
processability, economical efficiency, etc., The organic compound of the various chemical 
structure which continues till recent years and is called an organic optical semiconductor (OPC 
and abbreviation) compensates the fault of mineral matter, it turns out that it is more than 
outstanding material, many useful OPC(s) are found out, and there are also some things already 
put in practical use. 

[0004]Also in them, phthalocyanines are among the most outstanding OPC(s), and it is famous 
for having the feature excellent in the size of the sensitization wavelength band ranging from 
the light region to a near-infrared region, high photosensitivity, stability (endurance), safety, 
coating and processability, economical efficiency, etc. To phthalocyanines, copper, vanadium, 
iron, cobalt, nickel, titanium, The various metal phthalocyanines in which a metal ion and 
complex salt, such as a zirconium, indium, germanium, tin, lead, molybdenum, and silicon, were 
formed, or the non-metal phthalocyanines which do not contain metal are known, and all are 
known as useful OPC. 

[0005]This invention is concerned with the manufacturing method of the non-metal 
phthalocyanines in phthalocyanines, . As [ indicate /, for example to JP,44-14106,B / 
especially ] The X type non-metal phthalocyanines which performed mechanical processing to 
the alpha type non-metal phthalocyanines of super-low activity as OPC, and were changed into 
the crystal form high activity and useful as a photoconductivity material in electrophotography 
(what is called cross metal free phthalocyanine in this gazette), Or although concerned with the 
manufacturing method of the non-metal phthalocyanines which cover a near-infrared region 
from a light region, and show high photosensitivity like a thing (namely, X type non-metal 
phthalocyanines) of the same type as cross metal free phthalocyanine given in JP,2-233769,A, 
For example, it is insufficient just to demonstrate the characteristics (for example, high 
photosensitivity, a large sensitization region, a small dark decay, etc.) which used and were 
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system reprecipitation processing, and the dry grinding method by a ball mill was adopted as a 
subsequent mechanical grinding treatment method. From the grinding start time, the grade of 
the crystal transition from alpha type to an X type sampled the granular material of the required 
minimum quantity for every predetermined time, and utilized and judged the X diffraction pattern 
and the infrared spectrum. It combined, preparation of the coating liquid was carried out per 
each sample, viscosity was measured first, the electro photography photo conductor was 
created within the day, and the electrophotographic-properties value was measured later. And 
each coating liquid sealed and was stored in the fixed dark place. 

[0012]As a result, although it fully transferred to the X type and electrophotographic properties 
were also good, the coating liquid after storage thickened and deteriorated remarkably, and 
experienced that use may already become improper as coating liquid. 
[0013] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the 
manufacturing method of the X type non-metal phthalocyanines which gave the application 
member like the electro photography photo conductor of the outstanding characteristic, and 
were excellent in the storage stability of this coating liquid for application member manufacture. 

[0014] 

[Means for Solving the Problem]In a manufacturing method of X type non-metal 
phthalocyanines which consist of a technical problem of this invention carrying out crystal form 
transition of the alpha type non-metal phthalocyanines by ball mill dry grinding processing, It 
was solved by performing ball mill dry grinding processing [ total time which exceeds the twice 
of time of a time of crystal transition from a time of starting ball mill dry grinding processing of 
alpha type non-metal phthalocyanines to X type non-metal phthalocyanines reaching 
saturation ]. It has been judged with an X diffraction, an infrared spectrum, etc. whether 
transition reached saturation. 

[0015]In alpha type non-metal phthalocyanines, since a maximum strength peak is observed 
near 2 theta= 7.6 degree by an X type on the other hand near bragg angle degree 2 theta= 6.8 
degree in an X diffraction pattern (CuKX line) to X-rays of CuKalpha, respectively, A ratio of 
such peak intensity serves as an index of a rate of an abundance ratio of alpha type / X type. In 
an infrared spectrum, several absorption peaks of 700 to 800 cm" 1 give an index about 
transition from an arrow tension alpha type to an X type by that which is notably different by 
alpha type and an X type (an absorption peak near 754 cm -1 is specific respectively in alpha 
type at an X type near 733 cm -1 ). Therefore, in this invention, these spectra were mainly 
utilized and a crystal transition grade to an X type was judged (a numerical value of a peak 
intensity ratio of these is an index for getting to know whether conversion to an X type from 
alpha type has already been saturated to the last, and is never a quantitative-analysis value). 
[0016]Even if a dry grinding method (especially neat milling without additive admixture) by a ball 
mill considers cost and time and effort, a converting method from alpha type to an X type has it, 
as indicated also in the above-mentioned publicly known official reports. [ practical ] Although 
JP,4-4264,A has the statement of planet type ball mill (following, planetary mill, and 
abbreviation) use, since this is what was the same grinder as the conventional ball mill 
theoretically, combined rotation and revolution of a pot and aimed at shortening of processing 
time, it is included in a ball mill by this invention. About atmospheric temperature of the 
circumference of a ball mill at the time of grinding treatment, it seldom needed to take into 
consideration in the range of a commonsense life temperature. Because, at the time of grinding 
operation, by ball mill, especially a planetary mill, temperature up is carried out considerably in 
itself, and temperature up also of the granular material in a pot is fairly carried out along with it. 
[001 7]In this way, from a grinding start time, according to time progress, a non-metal- 
phthalocyanines granular material of the required minimum quantity was sampled (for example, 
[ 8 hours or 24 hours (every) ]), and a grade of crystal transition from alpha type to an X type 
was judged with an X diffraction pattern, an infrared spectrum, etc. It combined, preparation of 
the coating liquid was carried out per each sample, viscosity at 20 ** was promptly measured 
using E type viscosity meter, an electro photography photo conductor was created within the 
day, and an electrophotographic-properties value was measured later. And each coating liquid 
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20.40, 20.89, 21.66, 22.30, 23.88, 26 25 and 27.36, and 28.63 or 30.56 degrees The strong 
specific diffraction peak was observed in the X type in the error span of **0.2 degrees 
However, 2 theta = since the weak peak (shoulder) by 6.82 degrees was observed in 
untransferred alpha type, the ratio of the intensity to 2theta=7.60 degree peak intensity was 
calculated. Other sampling samples were performed similarly. 

[0024]The paints granular material sample extracted day by day [ 1 ] in principle carried out 
preparation of the coating liquid by the following combination, created the electro photography 
photo conductor, and measured the electrophotographic-properties value. 
These 3 person with a glass bead 80 copies of 5 copies of non-metahphthalocyanines granular 
material sample one-copy acrylic copolymer (binder) dioxanes (organic solvent) 2 hours in a 
well-closed container, By shaking using a paint conditioner, it was made to distribute, the glass 
bead was removed with the sieve, and the coating liquid of dark blue was obtained. The 
viscosity at 20 ** was promptly measured using E type viscosity meter. On up to the aluminum 
plate which carried out surface anodizing of each coating liquid, it applied so that the solid 
content coverage after desiccation might become 5 g/m 2 using a wire bar, and after 
desiccation, it put in to **** and put at 80 ** on the 1st. The coating liquid remainder was 
stored in a dark place 25 ** or less among the well-closed container. 

[0025]The data about the storage stability of ball mill grinding treatment time and coating liquid 
is shown in Table 1. Although the viscosity of coating liquid and appearance are normaler 
irrespective of grinding time on the preparation day than irrespective of Table 1, In the coating 
liquid which uses the paints granular material on zero to grinding time the 21st, only when 
abnormalities (thickening, condensation, a maldistribution, etc.) are caused to viscosity and 
appearance after three to four weeks of storage and grinding treatment is merely performed the 
28th day or more, it turns out that the storage stability of coating liquid is good. 
[0026]The monolayer type electronic photo conductor created using preparation coating liquid 
performed electrophotographic-properties measurement with electrostatic recording test 
equipment (product SPmade from Kawaguchi electrical and electric equipment-428). 
Measuring condition: Impressed electromotive force +6 kV, light source A tungsten lamp, sample 
face illumination of 2 luxs [0027]The intensity ratio and electrophotographic-properties value of 
each unique peak in the X diffraction pattern for every grinding treatment time are shown in 
Table 2. As for peak intensity and V 0 (bolt), in Table 2, the surface potential residual percentage 
for [ dark place ] 10 seconds, and E 1/2 (lux and second) of initial potential and DD (%) are [ I ] 
potential reduction-by-half light exposures. 
[0028] 
[Table 1] 

mmtmmm (2 o°a snammum 



m » 


H & 




3 a r 


» a 


4 m 


« ft 


%% 


W 


a 


W 


n 






0B 
IB 
2B 


42. 6 
28. 4 
30. 3 


0 

8 


53. 3 
45. 3 
49. 2 




58. 9 
43. 8 
52. 6 
64. 4 
93. 5 
68. 1 
73. 7 




3B 
4H 


25. 1 

21. 3 

22. 5 

25. 8 

26. 3 


O 






5B 
60 
70 


O 
O 
0 


58. 4 
87. 5 
63. 2 
71. 0 
121. 1 
137. 0 
128. 7 
105. 2 
120. 6 






80 


26. 2 
25. 8 

25. 3 

26. 0 


0 
0 
0 
0 






90 
100 
110 
120 
130 








26. 1 
26. 4 


0 
0 




97. 5 




140 
210 
280 
350 


27. 1 


0 
0 


56. 6 
102. 1 
107. 3 

it I 






26. 5 

24. 5 

25. 0 


0 
0 

0 




30. 8 

31. 7 


8 



O expresses fitness among Table 1, ** expresses a defect, and - expresses a defect a little 
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expresses fitness among Table 3, ** expresses a defect, and - expresses a defect a little. 



0 . 
[0035] 
[Table 4] 
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[0036]In Table 4, although the extinction quotient (Abs. 733 /Abs. 754 ) of the peak near 733 cm -1 

of an infrared spectrum and near 754 cm -1 becomes small and goes with grinding lapsed time, it 
becomes almost fixed after grinding time 32 hour, and it also fixed-izes electrophotographic 
properties. Therefore, it turns out in this case that transition saturation attainment grinding time 
is 32 hours. However, even if hung from the first still longer time for grinding time 32 hours, the 
storage stability of the coating liquid which carried out preparation using those paints granular 
materials was poor, and coating liquid with good storage stability was obtained only after 
covering the long time of 72 hours or more and grinding, as Table 3 showed. 
[0037]When preparation is carried out in example 3 Examples 1 and 2 and an electro 
photography photo conductor is created by the method of having indicated, using the coating 
liquid after four-week storage, from the coating liquid thickened remarkably. Since only the thing 
of the bad spreading side where leveling of liquid has muscle-like coating unevenness bad was 
obtained at the time of spreading, measurement of electrophotographic properties was omitted. 
However, since the thing of the normal spreading side was obtained from coating liquid with 
good storage stability, the electrophotographic-properties value was measured. A result is 
shown in Table 5. 
[0038] 
[Table 5] 
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